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TI Imparting biomimetic ion-gating recognition properties to electrodes with 
a hydrogen-bonding structured core-shell nanoparticle 
network . 

AB This paper presents findings of the creation of biomimetic ion-gating 
properties with core-shell nanoparticle network 

architectures. The architectures were formed by hydrogen-bonding . 
linkages via an exchange-cross-linking-precipitation 
reaction pathway using gold nanoparticles capped with thiolate 
shell and alkylthiols terminated with carboxylic groups as model 
building blocks. Such network assemblies have open frameworks in which 
void space is in the form of a channel or chamber with the 
nanometer-sized 

cores defining its size, the geometric arrangement defining its 

shape, and the shell structures defining its chemical 

specificity. The formation of the network linkages via 

head-to-head hydrogen-bonded carboxylic terminals and the reversible 

pH-tuned structural properties between neutral and ionic states were 

characterized using infrared reflectance spectroscopic technique. The 

biomimetic ion-gating properties were demonstrated by measuring the 

pH-tuned network "open-close" responses to charged redox probes. Such 

redox responses were shown to depend on the degree of protonation- 

deprotonation of carboxylic groups at the interparticle linkages 

, core sizes of the nanoparticles, and charges of the redox 

probes. Differences in structural networking, pH-tuning, and 

electrochemical gating properties were identified between the network 

films derived from nanoparticles of two different core sizes (2 

and 5 nm) . The mechanistic correlation of these structural properties was 

discussed. These findings have added a new pathway to the current 

approaches to biomimetic molecular recognition via design of core 

-shell nanoparticle architectures at both nanocrystal 

and molecular scales. 
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Electrocatalyst of CO Oxidation 

L4 ANSWER 2 OF 10 CA COPYRIGHT 2001 ACS 

TI Semiconductor nanocrystal probes for biological applications 
L4 ANSWER 3 OF 10 CA COPYRIGHT 2001 ACS 

TI Imparting Biomimetic Ion-Gating Recognition Properties to Electrodes 
a Hydrogen-Bonding Structured Core-Shell Nanoparticle 
Network 



L4 ANSWER 4 OF 10 CA COPYRIGHT 2001 ACS 

TI Functionalized nanocrystals and their use in detection systems 

L4 ANSWER 5 OF 10 CA COPYRIGHT 2001 ACS 

TI Water-soluble fluorescent semiconductor nanocrystals 

L4 ANSWER 6 OF 10 CA COPYRIGHT 2001 ACS 

TI Organo luminescent semiconductor nanocrystal probes for 

biological applications and process for making and using such probes 

L4 ANSWER 7 OF 10 CA COPYRIGHT 2001 ACS 

TI Structures and Properties of Nanoparticle Thin Films Formed via a 
One-Step 

Exchange-Cross-Linking- Precipitation Route 
L4 ANSWER 8 OF 10 CA COPYRIGHT 2001 ACS 

TI Self-assembled thin films on electrodes from thiolate-encapsulated gold 
nanocrystals 

L4 ANSWER 9 OF 10 CA COPYRIGHT 2001 ACS 
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nanocrystals 
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ANSWER 1 OF 10 CA COPYRIGHT 2001 ACS 
133:273236 CA 

Core-Shell Gold Nanoparticle Assembly as Novel 
Electrocatalyst of CO Oxidation ■ 

Maye, Mathew M. ; Lou, Yongbing; Zhong, Chuan-Jian 

Department of Chemistry, State University of New York at Birmingham, 

Birmingham, NY, USA 

Langmuir (2000), 16(19), 7520-7523 

CODEN: LANGD5; ISSN: 0743-7463 

American Chemical Society 

Journal 

English 

72-2 (Electrochemistry) 
Section cross-reference ( s ) : 67 

This paper reports findings of a study of the electrocatalytic oxidn. of 
CO that occurs at nanocrystal gold cores with thiolate 
monolayer encapsulation and within a core-shell 
network assembly. The core-shell and network 

combinations allow the manipulation of core size properties and 
enhance the stability of nanosized catalysts against the propensity of 
aggregation while being catalytically active. Using alkanedithiolate- 
linked thin films assembled from two different gold core 

sizes (2 and 5 nm) , the capped nanosites are both electrochem. accessible 
and catalytically active to CO oxidn. upon electrochem. activation. 
Cyclic voltammetric data are presented for assessing the electrocatalytic 
properties. The results have important implications for the design and 
tailoring of nanosized gold catalysts via manipulating core- 
shell chem. 

core shell gold nanoparticle assembly electrocatalyst 




carbon monoxide oxidn; alkanedithiolate capped linked gold 
nanoparticle electrocatalyst carbon monoxide oxidn 
IT Nanoparticles 

(core-shell gold nanoparticle assembly as novel 
electrocatalyst of CO oxidn.) 
IT Thiols (organic) , uses 

RL: CAT (Catalyst use); PEP (Physical, engineering or chemical process); 
PRP (Properties); PROC (Process); USES (Uses) 

(dithiols; gold nanoparticle capped and linked by 
alkanedithiols for electrocatalyst for CO oxidn.) 
IT Oxidation catalysts 

(electrochem. ; core-shell gold nanoparticle 
assembly for CO) 
IT Thiols (organic) , uses 

RL: CAT (Catalyst use); PEP (Physical, engineering or chemical process); 
PRP (Properties); PROC (Process); USES (Uses) 

(nanocrystal gold cores with thiolate monolayer 
encapsulation for electrocatalyst for CO oxidn.) 
IT Cyclic voltammetry 

(of gold nanoparticles with nonanedithiol coated on glassy carbon 
electrode in KOH with and without satn. by CO) 
IT 7440-57-5, Gold, uses 

RL: CAT (Catalyst use); PRP (Properties); USES (Uses) 
(core-shell gold nanoparticle assembly as novel 
electrocatalyst of CO oxidn.) 
IT 630-08-0, Carbon monoxide, properties 
RL: PRP (Properties); RCT (Reactant) 

(core-shell gold nanoparticle assembly as novel 
electrocatalyst of CO oxidn.) 
IT 1310-58-3, Potassium hydroxide (KOH), uses 

RL: NUU (Nonbiological use, unclassified); PRP (Properties); USES (Uses) 
(cyclic voltammetry of gold nanoparticles with nonanedithiol coated on 
glassy carbon electrode in KOH with and without satn. by CO) 
IT 3489-28-9, 1 , 9-Nonanedithiol 

RL: CAT (Catalyst use); PEP (Physical, engineering or chemical process); 
PRP (Properties); PROC (Process); USES (Uses) 

(gold nanoparticle capped and linked by nonanedithiol for 
electrocatalyst for CO oxidn.) 
IT 143-10-2, Decanethiol 

RL: CAT (Catalyst use) ; PEP (Physical, engineering or chemical process) ; 
PRP (Properties); PROC (Process); USES (Uses) 

(nanocrystal gold cores with thiolate monolayer 
encapsulation for electrocatalyst for CO oxidn.) 
RE.CNT 44 
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(4) Biswas, P; J Electroanal Chem 1995, V381, P167 CA 

(5) Bond, G; Catal Rev 1999, V41, P319 CA 

(6) Brust, M; Adv Mater 1995, V7, P795 CA 

(7) Brust, M; J Chem Soc, Chem Commun 1994, P801 CA 
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(15) Finklea, H; Langmuir 1987, V3, P409 CA 
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L4 ANSWER 2 OF 10 CA COPYRIGHT 2001 ACS 
AN 133:234721 CA 

TI Semiconductor nanocrystal probes for biological applications 
IN Weiss, Shimon; Bruchez, Marcel; Alvisatos, Paul 
PA The Regents of the University of California, USA 
SO PCT Int. Appl., 71 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM G01N033-58 

ICS G01N033-542; C12Q001-68; G01N033-533 
CC 9-1 (Biochemical Methods) 
FAN.CNT 3 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI WO 2000055631 Al 20000921 WO 2000-US5257 20000228 

W: AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU 

CZ, DE, DK, DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL 

IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA 

MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI 

SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, AM 

AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, DE 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF 

CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

US 6207392 Bl 20010327 US 1999-259982 19990301 

PRAI US 1999-259982 A 19990301 

US 1997-978450 A2 19971125 

AB A semiconductor nanocrystal compd. capable of linking 

to one or more affinity mols . comprises (1) one or more semiconductor 



nanocrystals capable of, in response to exposure to a first 
energy, providing a second energy, and (2) one or more linking 
agents, having a first portion linked to the one or more 
semiconductor nanocrystals and a second portion capable of 
linking to one or more affinity mols. Also disclosed are one or 
more of semiconductor nanocrystal compds . linked to 
one or more affinity mols. to form a semiconductor nanocrystal 
probe capable of bonding with one or more detectable substances in a 
material being analyzed, and are capable of, in response to exposure to a 
first energy, providing a second energy. The probe is capable of 
emitting 

electromagnetic radiation in a narrow wavelength band and/or absorbing, 
scattering, or diffracting energy when excited by an electromagnetic 
radiation source of narrow or broad bandwidth, or a particle beam. The 
probe is stable to repeated exposure to energy in the presence of oxygen 
and/or other radicals. 
ST semiconductor nanocrystal probe 
IT Coupling agents 

(for coupling affinity mols. to nanocrystal; semiconductor 
nanocrystal probes for biol. applications) 
IT Proteins, specific or class 

RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
(immobilized; semiconductor nanocrystal probes for biol. 
applications ) 
IT Nucleic acids 

RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
(labeled; semiconductor nanocrystal probes for biol. 
applications) 
IT Affinity 
Analysis 
Bioassay 
Biosensors 
Energy transfer 
Nanocrystals 

Nucleic acid hybridization 
Semiconductor compounds 
Semiconductor materials 

(semiconductor nanocrystal probes for biol. applications) 
IT Nucleic acids 

RL: ANT (Analyte); ANST (Analytical study) 

(semiconductor nanocrystal probes for biol. applications) 
IT Probes (nucleic acid) 

RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
(semiconductor nanocrystal probes for biol. applications) 
IT Molecules 

(small, as affinity mols. on probes; semiconductor nanocrystal 
probes for biol. applications) 
IT 1306-23-6, Cadmium sulfide (CdS), reactions 1314-98-3, Zinc sulfide, 
reactions 12442-27-2, Cadmium zinc sulfide ((Cd,Zn)S) 
RL: RCT (Reactant) 

(CdSe nanocrystals coated with, silica coating of; 
semiconductor nanocrystal probes for biol. applications) 
IT 78-50-2 

RL: DEV (Device component use); RCT (Reactant); USES (Uses) 
(CdSe/CdS core/shell nanocrystals coated 
with, mercaptobenzoic acid reaction with; semiconductor 
nanocrystal probes for biol. applications) 
IT 12626-36-7, Cadmium selenide sulfide (Cd(Se,S)) 

RL: DEV (Device component use); RCT (Reactant); USES (Uses) 
(core/shell nanocrystals, coated with 



# • 



trisoctylphosphine oxide, mercaptobenzoic acid reaction with; 
semiconductor nanocrystal probes for biol. applications) 
IT 1306-24-7, Cadmium selenide (CdSe) , reactions 

RL: DEV (Device component use); RCT (Reactant); USES (Uses) 
(nanocrystals, silica coating of; semiconductor 
nanocrystal probes for biol. applications) 
IT 75-77-4, Chlorotrimethylsilane, reactions 1074-36-8, 
( 4-Mercapto) benzoic 

acid 4420-74-0, 3- (Mercaptopropyl ) trimethoxysilane 13822-56-5, 
3-Aminopropyltrimethoxysilane 84 9 62-98-1 
RL: RCT (Reactant) 

(semiconductor nanocrystal probes for biol. applications) 
RE . CNT 7 
RE 

(1) Bruchez, M; US 5990479 A 1999 CA 

(2) Bruchez, M; SCIENCE 1998, V281(281), P2013 

(3) Chan, W; SCIENCE 1998, V281(281), P2016 

(4) Dabbousi, B; JOURNAL OF PHYSICAL CHEMISTRY B 1997, V101(46), P9463 CA 

(5) Lacoste, T; BIOPHYSICAL JOURNAL 2000, V78, P402A 

(6) Massachusetts Inst Technology; EP 0990903 A 2000 CA 

(7) Univ Northwestern; WO 9804740 A -1998 CA 

L4 ANSWER 3 OF 10 CA COPYRIGHT 2001 ACS 
AN 133:39997 CA 

TI Imparting Biomimetic Ion-Gating Recognition Properties to Electrodes with 
a Hydrogen-Bonding Structured Core-Shell Nanoparticle 
Network 

AU Zheng, Wenxia; Maye, Mathew M. ; Leibowitz, Frank L.; Zhong, Chuan-Jian 
CS Department of Chemistry, State University of New York at Binghamton, 

Binghamton, NY, 13902, USA 
SO Anal. Chem. (2000), 72(10), 2190-2199 

CODEN: ANCHAM; ISSN: 0003-2700 
PB American Chemical Society 
DT Journal 
LA English 

CC 9-1 (Biochemical Methods) 

Section cross-reference ( s ) : 6, 76 
AB This paper presents findings of the creation of biomimetic ion-gating 

properties with core-shell nanoparticle network 

architectures. The architectures were formed by hydrogen-bonding 
linkages via an exchange-crosslinking-pptn . reaction pathway using 
gold nanoparticles capped with thiolate shell and alkylthiols 
terminated with carboxylic groups as model building blocks. Such network 
assemblies have open frameworks in which void space is in the form of a 
channel or chamber with the nanometer-sized cores defining its 
size, the geometric arrangement defining its shape, and the shell 
structures defining its chem. specificity. The formation of the network 
linkages via head-to-head hydrogen-bonded carboxylic terminals and 
the reversible pH-tuned structural properties between neutral and ionic 
stateswere characterized using IR reflectance spectroscopic technique. 
The biomimetic ion-gating properties were demonstrated by measuring the 
pH-tuned network "open-close" responses to charged redox probes. Such 
redox responses were shown to depend on the degree of protonation- 
deprotonation of carboxylic groups at the interparticle linkages 
, core sizes of the nanoparticles, and charges of the redox 
probes. Differences in structural networking, pH-tuning, and 
electrochem. 

gating properties were identified between the network films derived from 
nanoparticles of two different core sizes (2 and 5 nm) . The 
mechanistic correlation of these structural properties was discussed. 




These findings have added a new pathway to the current approaches to 
biomimetic mol . recognition via design of core-shell 
nanoparticle architectures at both nanocrystal and mol. scales. 
ST ion gating nanoparticle network biomimetic electrode gold 

mercaptoundecanoic acid 
IT Electric current 

(biol., gating; imparting biomimetic ion-gating recognition properties 
to electrodes with a hydrogen-bonding structured core- 
shell nanoparticle network) 
IT Carboxyl group 
Cations 
Electrodes 
Hydrogen bond 
Nanopar tides 

(imparting biomimetic ion-gating recognition properties to electrodes 
with a hydrogen-bonding structured core-shell 
nanoparticle network) 
IT Thiols (organic) , biological studies 

RL: BSU (Biological study, unclassified) ; DEV (Device component use) ; PEP 
(Physical, engineering or chemical process) ; BIOL (Biological study) ; 

PROC 

(Process); USES (Uses) 

(imparting biomimetic ion-gating recognition properties to electrodes 
with a hydrogen-bonding structured core-shell 
nanoparticle network) 
IT Ion channel 

RL: BSU (Biological study, unclassified); PEP (Physical, engineering or 
chemical process); BIOL (Biological study); PROC (Process) 

(imparting biomimetic ion-gating recognition properties to electrodes 

with a hydrogen-bonding structured core-shell 

nanoparticle network) 
IT 71310-21-9, 11-Mercaptoundecanoic acid 

RL: BSU (Biological study, unclassified) ; DEV (Device component use) ; PEP 
(Physical, engineering or chemical process); BIOL (Biological study); 

PROC 

(Process); USES (Uses) 

(imparting biomimetic ion-gating recognition properties to electrodes 

with a hydrogen-bonding structured core-shell 

nanoparticle network) 
IT 7440-57-5, Gold, biological studies 

RL: BSU (Biological study, unclassified) ; DEV (Device component use) ; PEP 
(Physical, engineering or chemical process); BIOL (Biological study); 

PROC 

(Process); USES (Uses) 

(nanoparticle; imparting biomimetic ion-gating recognition properties 
to electrodes with a hydrogen-bonding structured core- 
shell nanoparticle network) 
RE.CNT 66 
RE 

(1) Alvarez, M; J Phys Chem B 1997, V101, P3706 CA 

(2) Amatore, C; J Electroanal Chem 1983, V147, P39 CA 

(3) Anon; Nanoparticles and Nanostructured Films 1998 

(4) Bain, C; J Am Chem Soc 1989, Vlll, P321 CA 

(5) Bethell, D; J Electroanal Chem 1996, V409, P137 CA 

(6) Bilewicz, R; Langmuir 1995, Vll, P2256 CA 

(7) Brown, C; Anal Chem 1998, V70, P2991 CA 

(8) Brust, M; Adv Mater 1995, V7, P795 CA 

(9) Brust, M; J Chem Soc, Chem Commun 1994, P801 CA 

(10) Brust, M; J Chem Soc, Chem Commun 1995, P1655 CA 

(11) Brust, M; Langmuir 1998, V14, P5425 CA 



(12) Bryant, M; Langmuir 1993, V9, P385 CA 

(13) Buhlmann, P; Electroanalysis 1998, V10, P1149 

(14) Chailapakul, O; Langmuir 1995, Vll, P1329 CA 

(15) Chen, S; Science 1998, V280, P2098 CA 

(16) Crooks, R; Acc Chem Res 1998, V31, P219 CA 
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Functionalized nanocrystals and their use in detection systems 



IN Barbera-guillem, Emilio; Castro, Stephanie 
PA Biocrystal Limited, USA 
SO PCT Int. Appl . , 4 6 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 

IC A61K009-16; B32B005-16; F21V009-16; G01J003-30; G01N021-64; G01N023-02; 

G01N023-223; G01N033-533 
CC 9-1 (Biochemical Methods) 

Section cross-reference ( s ) : 78, 79, 80 
FAN.CNT 4 

PATENT NO. KIND DATE 



APPLICATION NO. DATE 



PI 



WO 2000027365 

W: AL, AM, 



Al 



20000518 
AU, AZ, BA, 



WO 1999-US26487 
IG, BR, BY, CA, CH 



FI, GB, GD, GE, GH, GM, HR, HU, ID, 

KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV. 

MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 

Z, VN, YU, ZW, AM, AZ, BY, KG, 



UA, 



RW: GH, GM, KE, LS, MW 

DK, ES, FI, FR, GB, GR, IE, 
CM, GA, GN, GW, ML, 
Bl 20010424 
Al 20000518 
AM, AT, AU, AZ, BA, BB, 
EE, ES, FI, GB, GD, GE, 



19991110 
CN, CU, CZ, DE, 
IL, IN, IS, JP, 
MD, MG, 
SK, SL, 
KZ, MD, RU, TJ, 



MK, MN, 
TJ, TM, 



CG, CI 
US 6221602 
WO 2000028089 



KP, KR, KZ, 
NO, NZ, PL, 
UA, UG, UZ, 



SD, SL, SZ, TZ, UG, ZW, A' 
IT, LU, MC, NL, P' 
MR, NE, SN, TD, T< 
US 1999-436159 
WO 1999-US26616 
BG, BR, BY, CA, C 
GH, GM, HR, HU, 
LK, LR, LS, LT 
RO, RU, SD, SE, SG, 
YU, ZW, AM, AZ, BY, 



BE, CH, 
SE, BF, 



CY, DE, 
BJ, CF, 



RW: GH, GM, KE, LS, MW, SD, 
DK, ES, FI, FR, GB, GR, 



CG, CI, 
PRAI US 1998-109626 
US 1998-107828 
US 1998-107829 
AB Provided are compn 
nanocrystals 



SL, SZ, TZ, UG, 
IE, IT, LU, MC, 
ML, MR, NE, SN, 



19991109 
19991110 

CN, CU, CZ, DE, 

IL, IN, IS, JP, 

LU, LV, MD, MG, MK, MN, 

SK, SL, TJ, ' TM, 

KZ, MD, RU, TJ, 

BE, CH, CY, DE, 

SE, BF, BJ, CF, 



CM, GA, GN, GW 
P 19981124 
P 19981110 
P 19981110 

omprising water-sol. 
er-sol. functionaliz 



i dots capped with a layer of 



unctionalized 
nanocrystals 

a capping compd., 



and 



comprise q 
further 

comprise, by operably linking and in a successive manner, one or 

more addnl . compds . Preferably, an addnl . compd. comprises 

diaminocarboxylic acid which is operatively linked to the 

capping compd., and may further comprise an amino acid, and affinity 

ligand, or a combination thereof. Also provided are methods of using the 

functionalized nanocrystals having an affinity ligand to detect 

the presence or absence of a target substrate in a sample by contacting 

the functionalized nanocrystals with the sample so that 

complexes are formed between the functionalized nanocrystals and 

substrate, if the substrate is present; exposing the complexes in the 

detection system to an excitation light source, and detecting the emitted 

fluorescence peak. Quantum dot functionalized nanocrystals 

having a CdSe core, a ZnS shell, and mercaptoacetic 

acid capping, were activated with EDC and sulfo-NHS and reacted with 



wheat 



germ agglutinin. The nanocrystals were then used to 
fluorescently detect Met-129 cancer cells, 
functionalized nanocrystal sensor; quantum dot 
nanocrystal agglutinin cancer cell fluorescence 



(Met-129 cell, fluorescent staining of, with nanocrystals 
contg. wheat germ agglutinin; functionalized nanocrystals and 
use in detection systems) 
IT Ligands 

RL: ARG (Analytical reagent use); DEV (Device component use); ANST 
(Analytical study); USES (Uses) 

(affinity; functionalized nanocrystals and use in detection 
systems) 
IT Amino acids, uses 

RL: DEV (Device component use); USES (Uses) 

(diamino; functionalized nanocrystals and use in detection 
systems ) 
IT Cytometry 

(flow; functionalized nanocrystals and use in detection 
systems ) 
IT Analytical apparatus 

Fluorescence microscopy 

Fluorometry 

Nanocrystals 

Nucleic acid hybridization 
Quantum dot devices 

(functionalized nanocrystals and use in detection systems) 
IT Avidins 

Nucleic acids 
Peptides, uses 

RL: ARG (Analytical reagent use); DEV (Device component use); ANST 
(Analytical study); USES (Uses) 

(functionalized nanocrystals and use in detection systems) 
IT Agglutinins and Lectins 

RL: ARG (Analytical reagent use); DEV (Device component use); RCT 
(Reactant); ANST (Analytical study); USES (Uses) 

(functionalized nanocrystals and use in detection systems) 
IT Amino acids, uses 

RL: DEV (Device component use); USES (Uses) 

(functionalized nanocrystals and use in detection systems) 
IT Carboxylic acids, uses 

RL: DEV (Device component use); USES (Uses) 

(mercapto, as capping compd. of nanocrystal; functionalized 
nanocrystals and use in detection systems) 
IT Antibodies 

RL: ARG (Analytical reagent use); DEV (Device component use); ANST 
(Analytical study); USES (Uses) 

(monoclonal; functionalized nanocrystals and use in detection 
systems ) 
IT Molecules 

(sorting of; functionalized nanocrystals and use in detection 
systems) 

IT 1306-24-7, Cadmium selenide (CdSe) , uses 

RL: DEV (Device component use); USES (Uses) 
(as core of nanocrystal; functionalized 
nanocrystals and use in detection systems) 
IT 1314-98-3, Zinc sulfide, uses 

RL: DEV (Device component use); USES (Uses) 
(as shell of nanocrystal; functionalized 
nanocrystals and use in detection systems) 
IT 9013-20-1, Streptavidin 

RL: ARG (Analytical reagent use); DEV (Device component use); ANST 
(Analytical study); USES (Uses) 

(functionalized nanocrystals and use in detection systems) 



# 



IT 52-90-4, Cysteine, uses 56-12-2, . gamma . -Aminobutyric acid, uses 

56-40-6^ Glycine, uses 56-45-1, Serine, uses 56-85-9, Glutamine, uses 
70-26-8, Ornithine 70-47-3, Asparagine, uses 72-19-5, Threonine, uses 
74-79-3, Arginine, uses 107-95-9, . beta . -Alanine 305-62-4, 
2, 4-Diaminobutyric acid 372-75-8, Citrulline 498-59-9, Djenkolic acid 
515-94-6, 2, 3-Diaminopropionic acid 583-93-7, 2, 6-Diaminopimelic acid 
616-07-9, Ornithine 619-05-6, 3, 4-Diaminobenzoic acid 672-15-1, 
Homoserine 923-01-3, . beta . -Cyanoalanine 1190-94-9, 5-Hydroxylysine 
6027-13-0, Homocysteine 

RL: DEV (Device component use); USES (Uses) 

(functionalized nanocrystals and use in detection systems) 
IT 56-87-1, Lysine, reactions 

RL: DEV (Device component use); RCT (Reactant) ; USES (Uses) 
(functionalized nanocrystals and use in detection systems) 
IT 68-11-1, Mercaptoacetic acid, reactions 78-50-2, TOPO 506-82-1, 
Dimethyl cadmium 557-20-0, Diethyl zinc 1892-57-5, 
l-Ethyl-3- (dimethylaminopropyl ) carbodiimide 3385-94-2, 
Hexamethyldisilathiane 20612-73-1 82436-78-0 
RL: RCT (Reactant) 

(in nanocrystal prepn.; functionalized nanocrystals 
and use in detection systems) 
RE . CNT 5 
RE 

(1) Egawa; JP 11087689 A 1999 CA 

(2) Gallagher; US 5525377 A 1996 CA 

(3) Lawandy; US 5882779 A 1999 CA 

(4) Lawandy; US 5908608 A 1999 CA 

(5) Weiss; US 5990479 A 1999 CA 
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TI Water-soluble fluorescent semiconductor nanocrystals 
IN Bawendi, Moungi G. ; Mikulec, Frederick V.; Lee, Jin-Kyu 
PA Massachusetts Institute of Technology, USA 
SO PCT Int. Appl., 55 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM G01N033-58 

ICS H05B033-10 
CC 9-1 (Biochemical Methods) 
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PATENT NO. KIND DATE APPLICATION NO. DATE 
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CH, 
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CU, 


CZ, 






DE, 


DK, 


EE, 
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FI , 


GB, 


GD, 


GE, 


r GH, 


GM, 


, HR, HU, 


ID, 


, IL, 


IN, 


IS, 






JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 
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, LR, 


LS, 


, LT, LU, 


LV, 


, MD, 


MG, 


MK, 






MN, 


MW, 


MX, 


NO, 


NZ, 


PL, 


PT, 


RO, 


, RU, 


SD 


, SE, SG, 


SI, 


, SK, 


SL, 


TJ, 






TM, 


TR, 


TT, 


UA, 


UG, 


UZ, 
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YU, 


r ZA, 


ZW 


, AM, AZ, 


BY, 
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KZ, 


MD, 
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TM 
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KE, 


LS, 


MW, 


SD, 
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sz, 


, TZ, 


UG 


, ZW, AT, 


BE, 


r CH, 


CY, 


DE, 
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ES, 


FI, 


FR, 


GB, 
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IE, 


IT, 


, LU, 


MC 


, NL, PT, 


SE, 


, BF, 


BJ, 


CF, 






CG, 
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CM, 


GA, 
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GW, 
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MR, 


, NE , 


SN 


, TD, TG 










US 
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20010626 




US IS 
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Al 


20000410 
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EP 
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Al 


20010718 




EP 1999- 
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19990917 








R: 


AT, 


BE, 


CH, 


DE, 


DK, 
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IT 


, LI, LU, 
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, SE, 
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IE, 
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US 1998-100947 P 19980918 
US 1998-101046 P 19980918 
US 1998-160454 A 19980924 
US 1998-160458 A 19980924 
US 1999-397428 A 19990917 
US 1999-397432 A 19990917 
US 1999-397436 A 19990917 
WO 1999-US21375 W 19990917 
AB A water-sol. semiconductor nanocrystal capable of light emission 
is provided. The nanocrystal including a semiconductor 
nanocrystal core having a selected band gap energy, a 
shell layer overcoating the core comprised of a 

semiconductor material having a band gap energy greater than that of the 
semiconductor nanocrystal, and an outer layer comprised of a 
mol. having at least one linking group for attachment of the 
mol. to the overcoating shell layer and at least one hydrophilic 
group optionally spaced apart from the linking group by a 
hydrophobic region sufficient to prevent electron charge transfer across 
the hydrophobic region. A typical -formula is: H2X ( ( CH2 ) nC02H) y or its 
salt, where X = first portion the ligand, S, N, P, 0=P; n .gtoreq. 6; z 
and y are selected to satisfy the valence requirements of X; other 
ligands 

composed of various org. groups are used as well. 
ST semiconductor nanocrystal fluorescence water soluble 
IT Cytometry 

(FACS (fluorescence-activated cell sorting); water-sol. fluorescent 
semiconductor nanocrystals ) 
IT Imaging 

(fluorescent; water-sol. fluorescent semiconductor nanocrystals 
) 

IT Immunoassay 

(immunocytochem. ; water-sol. fluorescent semiconductor 
nanocrystals ) 
IT Band gap 

Biosensors 

Fluorescent indicators 
Hydrophilicity 
Hydrophobicity 
Immunoassay 

Semiconductor materials 

(water-sol. fluorescent semiconductor nanocrystals) 

IT 58-85-5, Biotin 9013-20-1, Streptavidin 

RL: ARG (Analytical reagent use); DEV (Device component use); ANST 
(Analytical study); USES (Uses) 

(water-sol. fluorescent semiconductor nanocrystals) 

IT 1303-00-0, Gallium arsenide (GaAs), uses 1303-11-3, Indium arsenide 

(InAs), uses 1306-19-0, Cadmium oxide (CdO) , uses 1306-24-7, Cadmium 
selenide (CdSe), uses 1306-25-8, Cadmium telluride (CdTe), uses 
1312-41-0, Antimony" compd. with indium (1:1), uses 1313-04-8, Magnesium 
selenide (MgSe) 1314-13-2, Zinc oxide (ZnO), uses 1314-87-0, Lead 
sulfide (PbS) 1314-98-3, Zinc sulfide (ZnS), uses 1315-09-9, Zinc 
selenide (ZnSe) 1315-11-3, Zinc telluride (ZnTe) 1344-48-5, Mercury 
sulfide (HgS) 7440-56-4, Germanium, uses 9002-92-0 9005-00-9 
12032-36-9, Magnesium sulfide (MgS) 12032-44-9, Magnesium telluride 
(MgTe) 12063-98-8, Gallium phosphide (GaP) , uses 12064-03-8 
12068-90-5, Mercury telluride (HgTe) 12069-00-0, Lead selenide (PbSe) 
13149-86-5 20859-73-8, Aluminum phosphide (A1P) 21908-53-2, Mercury 
oxide (HgO) 22398-80-7, Indium phosphide (InP), uses 22831-42-1, 
Aluminum arsenide (AlAs) 24304-00-5, Aluminum nitride (A1N) 

25152-52-7 



25617-97-4, Gallium nitride (GaN) 25617-98-5, Indium nitride (InN) 
RL: DEV (Device component use); USES (Uses) 

(water-sol. fluorescent semiconductor nanocrystals) 
IT 7782-49-2, Selenium, reactions 

RL: DEV (Device component use); RCT (Reactant) ; USES (Uses) 
(water-sol. fluorescent semiconductor nanocrystals) 
IT 78-50-2, TOPO 506-82-1, Dimethyl cadmium 557-20-0, Diethyl zinc 
3385-94-2, Hexamethyldisilathiane 4731-53-7, Trioctylphosphine 
RL: RCT (Reactant) 

(water-sol. fluorescent semiconductor nanocrystals) 
IT 20612-73-1P, Trioctylphosphine selenide 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation) 
(water-sol. fluorescent semiconductor nanocrystals) 
RE . CNT 4 
RE 

(1) Chan, W; SCIENCE 1998, V281(5385), P2016 CA 

(2) Dabbousi, B; JOURNAL OF PHYSICAL CHEMISTRY B, MATERIALS, SURFACES, 
INTERFACES AND BIOPHYSICAL V101(46), P9463 CA 

(3) Lawless, D; JOURNAL OF PHYSICAL CHEMISTRY 1995, V99, P10329 CA 

(4) Paul, A; US 5751018 A 1998 CA 
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TI Organo luminescent semiconductor nanocrystal probes for 

biological applications and process for making and using such probes 

IN Weiss, Shimon; Bruchez, Marcel, Jr.; Alivisatos, Paul 

PA Regents of the University of California, USA 

SO U.S. , 13 pp. 

CODEN: USXXAM 

DT Patent 

LA English 

IC ICM G01N001-30 
ICS G01N021-63 

NCL 250307000 

CC 9-5 (Biochemical Methods) 

Section cross-reference (s) : 29, 79, 80 
FAN. CNT 3 

PATENT NO. KIND DATE APPLICATION NO. DATE 

PI US 5990479 A 19991123 US 1997-978450 19971125 

US 6207392 Bl 20010327 US 1999-259982 19990301 

JP 2000275180 A2 20001006 JP 1999-80598 19990324 

PRAI US 1997-978450 A2 19971125 

AB A luminescent semiconductor nanocrystal compd. is described 
which is capable of linking to an affinity mol . The compd. 
comprises (1) a semiconductor nanocrystal capable of emitting 
electromagnetic radiation (luminescing) in a narrow wavelength band 

and/or 

absorbing energy, and/or scattering or diffracting electromagnetic 
radiation — when excited by an electromagnetic radiation source (of na: 
or broad bandwidth) or a particle beam; and (2) at least one 
linking agent, having a first portion linked to the 
semiconductor nanocrystal and a second portion capable of 
linking to an affinity mol. The luminescent semiconductor 
nanocrystal compd. is linked to an affinity mol. to form 
an organo luminescent semiconductor nanocrystal probe capable of 
bonding with a detectable substance in a material being analyzed, and 
capable of emitting electromagnetic radiation in a narrow wavelength ] 
and/or absorbing, scattering, or diffracting energy when excited by a: 
electromagnetic radiation source (of narrow or broad bandwidth) or a 



particle beam. The probe is stable to repeated exposure to light in the 
presence of oxygen and/or other radicals. Further described is a process 
for making the luminescent semiconductor nanocrystal compd. and 
for making the organo luminescent semiconductor nanocrystal 
probe comprising the luminescent semiconductor nanocrystal 
compd. linked to an affinity mol . capable of bonding to a 

detectable substance. A process is also described for using the probe to 
det. the presence of a detectable substance in a material. 
4-Mercaptobenzoic acid at pH 10 was reacted with trisocylphosphine 
oxide-coated CdSe/CdS core/shell nanocrystals 

organo luminescent semiconductor nanocrystal probe biol 

analysis; linking agent luminescent semiconductor 

nanocrystal 

Biological materials 

(anal, of; organo luminescent semiconductor nanocrystal 
probes for biol. applications and process for making and using such 
probes ) 

Inorganic compounds 

Organic compounds, analysis 

RL: ANT (Analyte); ANST (Analytical study) 

(anal, of; organo luminescent semiconductor nanocrystal 
probes for biol. applications and process for making and using such 
probes) 

Glass, uses 

RL: DEV (Device component use); USES (Uses) 

(as coating on semiconductor nanocrystal; organo luminescent 
semiconductor nanocrystal probes for biol. applications and 
process for making and using such probes) 

Coating materials 

(glass, on semiconductor nanocrystal; organo luminescent 
semiconductor nanocrystal probes for biol. applications and 
process for making and using such probes) 

Affinity labeling 

Analysis 

Luminescence spectroscopy 
Luminescent substances 
Nanocrystals 

Scanning electron microscopy 
Semiconductor materials 
Transmission electron microscopy 
X-ray 

X-ray dif f ractometry 

(organo luminescent semiconductor nanocrystal probes for 
biol. applications and process for making and using such probes) 
X-ray spectroscopy 

(scattering; organo luminescent semiconductor nanocrystal 

probes for biol. applications and process for making and using such 

probes ) 

1306-24-7, Cadmium selenide (CdSe), uses 
RL: DEV (Device component use); USES (Uses) 
(CdS and, core/ shell nanocrystals of; 

organo luminescent semiconductor nanocrystal probes for biol. 

applications and process for making and using such probes) 
1306-23-6, Cadmium sulfide (CdS), uses 
RL: DEV (Device component use); USES (Uses) 

(CdSe and, core/shell nanocrystals of; 

organo luminescent semiconductor nanocrystal probes for biol. 
applications and process for making and using such probes) 
78-50-2 



RL: DEV (Device component use) ; USES (Uses) 
(CdSe/CdS core/shell nanocrystals coated 
with, linking agent binding to; organo luminescent 
semiconductor nanocrystal probes for biol . applications and 
process for making and using such probes) 
IT 7631-86-9, Silica, uses 

RL: DEV (Device component use); USES (Uses) 

(as coating on semiconductor nanocrystal; organo luminescent 
semiconductor nanocrystal probes for biol. applications and 
process for making and using such probes) 
IT 75-77-4, Chlorotrimethylsilane, reactions 1074-36-8, 4-Mercaptobenzoic 
acid 4420-74-0, 3-Mercaptopropyltrimethoxysilane 13822-56-5, 
Aminopropyltrimethoxysilane 2 3843-64-3 
RL: RCT (Reactant) 

(in prepn. of luminescent semiconductor nanocrystals; organo 
luminescent semiconductor nanocrystal probes for biol. 
applications and process for making and using such probes) 
RE . CNT 8 
RE 

(1) Alivisatos; US 5262357 1993 CA 

(2) Alivisatos; US 5505928 1996 CA 

(3) Alivisatos; US 5537000 1996 CA 

(4) Alivisatos; US 5751018 1998 CA 

(5) Dabbousi, B; Journal of Physical Chemistry B 1997, V101, P9463 CA 

(6) Hinshaw; US 4637988 1987 CA 

(7) Miyakawa; US 5319209 1994 CA 

(8) Peng, X; Journal of the American Chemical Society V119(30), P7019 CA 
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TI Structures and Properties of Nanoparticle Thin Films Formed via a 
One-Step 

Exchange-Cross-Linking- Precipitation Route 
AU Leibowitz, Frank L.; Zheng, Wenxia; Maye, Mathew M. ; Zhong, Chuan-Jian 
CS Department of Chemistry, State University of New York at Binghamton, 

Binghamton, NY, 13902, USA 
SO Anal. Chem. (1999), 71(22), 5076-5083 

CODEN: ANCHAM; ISSN: 0003-2700 
PB American Chemical Society 
DT Journal 
LA English 

CC 72-2 (Electrochemistry) 

AB The structural and electrochem. properties of nanoparticle thin films 
derived by a one-step exchange-crosslinking-pptn . route were 
characterized. While there exists a stepwise layer-by-layer construction 
method, the motivation stems from seeking an alternative and simpler 
pathway to prep, such thin films as electrode nanomaterials . The model 
system consisting of thiolate-encapsulated gold nanocrystals and 
.alpha. , .omega. -alkanedi thiol cross-linkers was studied. The 
mixing of these 2 components in solns. allowed sequential exchanging, 
crosslinking, and eventual pptn. of the dithiol-cross-linked 
nanocrystals as thin films on almost any substrates. A series of 
comparative microscopic, spectroscopic, and electrochem. analyses were 
performed on thin films derived from nanocrystals of 2- and 5-nm 
core sizes. The 5-nm particles were fabricated by size and shape 
evolution of preformed 2-nm particles. The films were specularly 
reflecting, electronically continuous, and remarkably comparable with 
stepwise-derived thin films in structural, electronic, and electrochem. 
properties. The electrochem. data were discussed in terms of thiolate 
binding and barrier properties of the core-shell 




structures, which may have potential chem. recognition applications. 
ST gold nanoparticle film pptn alkanedithiol crosslinker structural 

electrochem property 
IT Thiols (organic), uses 
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Section cross-reference (s) : 66 
AB The fabrication and characterization of nanometer-sized and 




monolayer-encapsulated nanoparticles, a much-anticipated development of 
mol. self-assembly, are fascinating areas because interesting electronic, 
optical, magnetic, catalytic and sensing properties can emerge by 
manipulating structures at both the encapsulating shell and the 
particle core- Intriguing abilities of such structural 

manipulations to fine-tune individual nanoelectrodes or collective arrays 
constitute the motivation of this study. Narrow-sized and shaped gold 
nanocrystals encapsulated with decanethiolate monolayers were 
fabricated via unusual size and shape evolution during synthetic 
manipulations. These nanocrystals were assembled as thin films 
on electrode surfaces via exchange reaction between alkanethiolates 
encapsulated on the nanocrystals and . alpha .,. omega . - 

alkyldithiols in the soln. The preliminary electrochem. study of the 

thin 

film assembly revealed interesting parallels and differences between 
monolayers on planar and nanocrystal surfaces. These results 
may have implications to the correlation between the thiolate binding 
properties at nanocrystal facets and the barrier properties of 
monolayer-encapsulated nanocrystals as electrode nanomaterials . 
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AB This paper describes the preliminary findings of an investigation of thin 
film assembly from monolayer-encapsulated gold nanocrystals and 
1, 9-nonanedithiols . The creation of novel electrode nanomaterials 

derived 

from intriguing combinations of the encapsulating shells and the 
particle cores constitutes the motivation of this work. 
Narrow-sized, shaped and encapsulated nanocrystals were 

assembled as. thin films on different substrates via an exchange reaction 

between alkanethiolates on the nanocrystal shells and 

dithiols in the soln. Both microscopic and spectroscopic data have 

confirmed the formation of dithiol-linked nanocrystals 

in the thin films. The electrochem. study has revealed interesting 

parallels and differences between monolayers on planar and 

nanocrystal gold surfaces, which have important implications to 

the correlation between binding properties at nanocrystal facets 

and the electrode properties of this interesting class of composite 

nanomaterials . 
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Section cross-reference ( s ) : 73 

AB A review with 14 refs. CdS nanoclusters ranging in diam. between 1 and 4 
nm were prepd. in aq. soln. using aliph. mercapto ales, as ligands. The 
photon energies of the lsls absorption and the resp. oscillator strengths 
are in accordance with size quantization theory. Some clusters 
crystallize as macroscopic 3-dimensional superlattices which were studied 
by single crystal x-ray anal. The neutral Cdl7S4(RS)26 clusters are 
covalently linked in the superlattice the structure of which 
exhibits self similarity to the interior structure of the clusters. 
Onion-shell-like composite particles from CdS and HgS were 

prepd. by successive substitution and re-pptn. processes. Particles with 
a core radius of 2 nm, a shell of up to 1 nm HgS 
followed by a final shell of up to 1.5 nm CdS were obtained. 
Electrons and holes were localized in the HgS shell giving rise 
to excitonic fluorescence. 
ST review nanocrystal Group IIB chalcogenide; cadmium sulfide 

nanocluster review 
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